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ABSTRACT 

Callus from root portion of seedlings of Convolvulus pluricaulis has been cultured on a 
medium (BM) based on Murashige and Skoog’s (1962) medium. Sucrose, 1.5% ; casein 
hydrolysate, 1250 mg/1 ; IAA, 15 mg/1 ; kinetin 1.5 mg/1 and GA, 0.5 mg/1, individually 
were found optimum for the maximum growth of callus. 

Maximum hypotensive activity was noticed in the extract of callus tissue cultured on 
BM supplemented with a higher concentration of casein hydrolysate. 


Plant tissue culture procedures have 
wide application for the study of biosyn¬ 
thesis of primary and secondary consti¬ 
tuents of medicinal plants (Carew and 
Staba, 1965; Butcher, 1976; Staba, 1976; 
Tabata, 1977; Misawa and Samejima, 
1978). Our objectives of cultivating the 
tissues from medicinal plants is to under¬ 
stand the optimum nutrient requirements 
for their maximum growth and to find out 
the possibility whether the cultivated tissues 
could biosynthesize the medicinally active 
compounds. A survey of literature revealed, 
that a detailed work has been done on root 
culture and controlled organogenesis of 
Convolvulus arvensis (Bonnett and Torrey, 
1965, Earle and Torrey, 1965a, b), but not 
on C. pluricaulis. The present study deals 
with the isolation of callus from seedlings 
of C. pluricaulis. In view of the previous 
reports (Chaturvedi et al ., 1966 ; Mudgal, 
1975), the hypotensive activity was taken as 
a parameter for assessing the medicinal 
value of cultured callus tissue of C. pluri 
caulis. 
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MATERIAL AND METHOD 

The constituents of MS medium (Mu¬ 
rashige and Skoog, 1962) were used in all 
the experiments reported here. The medium 
was supplemented with IAA (10 mg/ 1 ), 
kinetin (1 mg/ 1 ) and Casein hydrolysate 
(500 mg/ 1 ). The medium has been referred 
as basal medium (BM) in the present paper. 

For the initiation of primary culture of 
Convolvulus pluricaulis three slices of about 
1 mm size from root portions of 10 days 
old seedlings, germinated in sterilized con¬ 
ditions, were transferred to culture tubes 
(100x20 mm) containing 20 ml of the basal 
medium (BM) solidified with 1 %' ‘Difco’ 
agar. 

For determination of optimal pH, cul¬ 
tures were maintained in continuous fluo¬ 
rescent light (850 Lux) at temperature 26 
± 2°C. To study the effect of light on 
callus growth, 6 tubes were kept in conti¬ 
nuous dark, 6 in continuous light (850 Lux) 
and 6 in 10 hrs. light/14 hrs. dark period. 

For the study of growth of primary and 
secondary cultures, the dry weight was 
determined after drying the tissue in an 
pven at 6o°C for 24 hrs, 
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Effect of addition of 5, 10, 15, 20 and 25% 
v/v of coconut milk into the basal medium 
on the growth of callus was studied. For 
the study of the effect of different concen¬ 
trations of sucrose on the callus growth, 
BM without sucrose served as control and 
0.2, 0.5, 1.0, 1.5, 2.0, 2.5 and 3.0% concen¬ 
trations of sucrose were added to control 
medium. Similarly for the study of the 
effect of casein hydrolysate on callus 
growth, BM without casein hydrolysate 
served as control and 250, 500, 750, 1000, 
1250, 1500, 1750, 2000, 2250, 2500 and 2750 


mg/1 casein hydrolysate were added to the 
control medium. Callus tissue weighing 30 
mg from primary cultures was used as 
inoculum in each case. 


Effect of common growth regulators on 
the growth of callus : Inoculum weighing 
30 mg was transferred to the replicated 
subculture tubes containing the basal 
medium supplemented with different 
amount of IAA, IBA, 2, 4-J-J, NAA, GA 
and kinetin as expressed in the following 
chart: 


S. JV. IAA 

IBA 

2,4 -D 

NAA 

GA 

Kinetin 

1 . 

BM-IAA 

(Control) 

(BM-IAA) 

+ 10 mg/1 

(BM-IAA) 

+ 10 mg/1 

(BM-IAA) 

+ 10 mg/1 

BM+0.5 

mg/1 

BM-K 

(Control) 

2. 

Control+5 mg/1 

BM+1 mg/1 

BM+1 mg/1 

BM+1 mg/1 

BM+1 mg/1 

Control+ 

0.5 mg/1 

3. 

Control+10 mg/1 

BM+5 mg/1 

BM+5 mg/1 

BM+5 mg/1 

BM+1.5 mg/1 

Control+1 mg/1 

4. 

Control +15 mg/1 

BM+10 mg/1 

BM+10 mg/1 

BM+10 mg/1 

BM+2 mg/1 

Control+ 

1.5 mg/1 

5. 

Control+20 mg/1 

BM+15 mg/1 

BM+15 mg/1 

BM+15 mg/1 

— 

Control+ 

2 mg/1 

6. 

— 

BM+20 mg/1 

BM+20 mg/1 

BM+20 mg'l 

— 

— 


BM = Basal medium 


Fresh and dry weights of callus were 
recorded after 35 days of growth. Each 
observation is the mean of 6 sample in all 
the experiments reported here. 

Hypotensive activity of callus tissue : 
Alcoholic extracts of the harvested and 
dried tissues of different sets shown in 
Table-i were prepared. They were made 
completely free from alcohol. Required 
amount of extracts was weighed and dis¬ 
solved in distilled water. Test drugs were 
prepared and hypotensive activity was as¬ 
sessed as per procedure described earlier 
(Mudgal, 1975). 

experimental results 
Experiments involving the variations in 
t e pH of BM indicated that optimum 


growth of callus could be noticed at the 
pH 6.4. Experiments involving three light 
conditions revealed that maximum growth 
of callus could be obtained in continuous 
light (850 Lux). (Fig. 1) 

Under these conditions of pH and light, 
initiation of callusing was observed after 
the 8th day. However, the growth rate 
remained extremely low till the 30th day. 
Induction of callusing in root slices was 
discerned in the second month. Fresh and 
dry weights of the callus increased simul¬ 
taneously. However, an initial reduction in 
the dry weight percentage was evident, 
followed by a sharp rise in this parameter 
(Fig. 2). In few instances, single shoot 
differentiation was observed during the 
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Fig. 1 : Effect of pH and different light conditions on 
callus growth of C. pluricaulis. 

second half of the second month (Plate I). 
The yield of callus in subsequent passages 
was higher (Fig. 2). 



Plate I: Differentiation in callus of Convolvulus pluricaulis. 

Addition of 5 and 10% coconut milk to 
the BM resulted in a little increase in the 



Fig.2 : Growth of callus in primary and sub-cultures 

P = Primary culture, S = Sub-culture. 


growth rate of callus, whereas a gradual 
decrease in the fresh and dry weights at a 
higher concentration of CM was evident 
(Fig. 3). The inoculum could not grow in 
BM where sucrose was not added. With 
increasing concentrations of sucrose in 
BM a progressive increase in fresh and dry 
weights of callus was observed upto a con¬ 
centration of i.j%. An increase in the 
concentration of casein hydrolysate beyond 
500 mg /1 in the BM brought about a 
further increase in the fresh and dry 
weights of callus. 1250 mg/1 of casein 
hydrolysate in the BM appeared to be the 
optimal amount (Fig. 3). 

Studies involving the role of various 
growth regulators in the BM indicated that 
addition of 15 mg /1 of IAA induced a 
greater growth of the callus in comparison 
with that of 10 mg /1 (Fig. 3). It is evident 
that IBA, NAA or 2, 4-D cannot replace 
IAA in BM for callus culture of C. pluri¬ 
caulis. However, an increase in fresh and 
dry weights of callus could be obtained by 
supplementing 1-5 mg IBA to BM. At 
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Fig. 3 : Effect of coconut milk, casein hydrolysate, IAA, IBA, 2, 4-D, NAA, GA and Kinetin on the growth 
sub-culture. For GA and Kinetin concentration of supplements are figured 10 X. 

higher concentrations of 2, 4-D, a giadual GA, 0.5 mg/ 1 , increased the growth of 
decrease in the fresh and dry weights of callus while a higher concentration of GA 

COn centration of brought about a decline in the growth. 
5 ...g/. xxi ui me mvl proved to be bene- Kinetin, 1.5 mg /1 appeared to be stimula- 
cia wit regar to the final yield of callus, tory in comparison to 1 mg/1 used in the 
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BM, with regard to callus growth (Fig. 3). 

Hypotensive activity of callus : The 
results are shown in Table I. Cultures 
grown on basal medium supplemented with 
high amount of casein hydrolysate were 
found to possess maximum hypotensive 
activity. Cultures grown in continuous 
dark were devoid of any hypotensive acti¬ 
vity while other were possessing an insigni¬ 
ficant fall of blood pressure of 3 to 5 mm 
of Hg. Therefore the hypotensive activity 
of seedling was also tested to observe 
whether the source of inoculum possesses 
the activity or not. The extracts of seedl¬ 
ing did not show any significant hypoten¬ 
sive activity as reported earlier (Mudgal et 
al., 1972) in different parts of this plant 
(Table 1). 


TABLE I 


Hyp3te isi/e activity of in vitro cultured Calli of 
C. pluricaulis 


Callus cultured on Blood pressure in mm 

{Mean) 

ofHg 


Before 

drug 

After 

drug 

Decrease 
in B.P. 

BM in continuous light 

102 

96 

6 

BM in 10 hrs. light/14 hrs. 




dark 

102 

98 

4 

BM in continuous dark 

102 

102 

0 

BM+iO% v/v coconut milk 

101 

98 

3 

BM-j-l.5% sucrose 

101 

98 

3 

BM+1250 mg/1 casein 




hydrolysate 

100 

90 

10 

BM+5 mg/1 IBA 

102 

99 

3 

BM+1 mg/1 2,4-D 

102 

100 

2 

BM+5 mg/1 NAA 

101 

98 

3 

BM+0.5 mg/1 GA 

102 

98 

4 

BM containing 1.5 mg/'i 




kinetin 

101 

97 

4 

BM containing 15 mg/1 IAA 

102 

97 

5 

Seedling of C. pluricaulis 

100 

95 

5 

(Source of the following data 

: 



Mudgal et al. 1972) 




Whole plant 

104 

77 

27 

Leaves & Flowers 

104 

60 

44 

Roots 

109 

81 

28 

Stems 

106 

84 

22 


Dose = 48 mg /kg 

Number of samples for each observation = 2. 


Srivastava (1970) concluded on the basis 
of his unsuccessful attempts of isolating the 
active principle of this plant that presum¬ 
ably a nitrogen containing derivative of sco- 
poletin may be responsible for hypotensive 
activity of C. pluricaulis. This may be cited 
as a possible reason for the enhanced acti¬ 
vity in callus grown on BM supplemented 
with high concentration of casein hydroly¬ 
sate. 
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